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ABSTRACT: Bascd on an analysis of a tundamental distinction berween metaphors of
‘Bnding’ versus ‘muking’ for the obtaining of new knowledge, s number of constructivist
positions i education are discussed and criticised, taking account of eatlier crivicism particu-
larly by Suchting and by Matthews. Constructivist claims which are denied include Lhe clain
that we have no direct access to the world, and the claim that communication is inhcrently
meanmgless. Whart 8 valuable m constructivisnl. namely the insistence on aclive learming,
on respect for the pupil’s own thinkicg, and on the high priority needed for ideas taught to
make scnse to pupils, together with the reminder that saence is a human product, s
important o retain without its additional and ill-founded philosophical baggage.

MAKING OR FINDING

Ways of thinking about things generally rest on some fundameutal meta-
phorical basis. In the case of leaming and understanding science. a key
metaphorical shift has been from knowledge imagined as found to knowl-
edge imagined as made. This shift underlies the many varieties of construc-
tivism, including both the ‘social construction of reality’, and the several
forms of ‘constructivism’ which are currently recommended as a way of
thinking about lcarning (examples include Novak 1977; Driver and Old-
ham 1986; Millar and Driver 1987; von Glasersfeld 1987, 1989; Dnver
1989).

Consider briefly the different implications of the two metaphors for new
knowledge.

To find is often to see, though occasionally things are found by groping
in the dark. What is found existed before it was found. What is found is
not wholly predictable in advance; it witl usually surprise the finder to
some extent, unless the finding is just a matter of retricving the already
known. It may or may not be just whal one was looking for’. What
found can be lost. but if so s still there to be found again. The finder 13
normally reeeptive and attentive: it helps to know what one wants to find.
However, things arc also often found accidentally. What is found can only
be what it is. The finder is not responsible for what 11 15, and 1t will be
the same if found by another. The finder may however claim merit for
having recogmsed the thing found as interesting, usclul or important.

To make 1s not at all to look for the product, though one may need to
look for the materials, since making requires malieable material ready to
hand, What is made did not cxist before it was made. It may be madc
according to plan or it may be cobbled together (what the French call
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bricolage), but in either case has some element of purpose. What is made
can only to a limited cxtent surprise the maker, usually in the sense of
finding new potential in it. Once made, a thing can be unmade, destroycd
or altered It so it Is gone unless re-made. The maker s active and
normally purposive: ore normally knows what one wants to make. Things
can not eastly be made accidentally. What s made could have becn made
difterently, indeed it seems likely that it has been or will be. The maker
1 responsible for what it is. The maker may claim merit for having realised
the need for the thing made.

In the contrast between these two metaphors, we have much of the
cssence of the conflict between on the one hand cmpiricist, inductivist or
positivist images of science, and on the other either social or philosophical
constructivism. We have also, quite mdependently, a mirror of the conflic
between vicws of learning, either as the giving or handing on of knowledge
or as the active making of one’s own knowledge.

Much ot the appcal of the constructivist mimage of learning and under-
standing science comes from running together these two quite distinet
matters - the nature of scientific knowledge and the natare of learning -
and of passing metaphorically between them. There is plainly no necessary
connection between the nature of knowledge and how that knowledpe 1s
best learned or taught, though there is an obvious consequence for what
the learner needs to be taught about the nature of that knowledpe. Con-
structivist evocations of appropriate ways of learmng often treal the con-
ncetion as necessary, in the sensc of appealing to the same metaphor for
both. Somcetimes this 15 batant:

cunless we assume that {students) share with the inveniors and developers of the
conceptual models we call selence, the goal of constructing a relatively reliable and coherent
model of their individual cxperiential workds, we cannot lead them to expand their under-
standing . (von Glasersleld 1989, p. 138).

This "argument’ 15 as much a non-sequitur as it would be 1o start from
a claim that scicnee is largely made by imtelligent white males and to
‘infer’ that it should be learned largely by intelligent white males. Nothing
directly follows tor the learnimg of a poem that a pocm is made in a certain
way., though something may follow if one is teaching how to make pocms.
Equally, nothing follows directly about learning (say) the nature of gases
that ttus knowledge wis made. or found, m a certain way, though again
something may follow 1f one’s concern is o teach how 1o make, or find,
that kind of knowledge. In the present cxample, the muddle s made
worse by reflecting the metaphor back from lcarning to the making of
new scientific knowledge. treating the originator of new knowledge as an
sokated individual concerned only to make sense of a private world of
expericace. That so ludicrous an crror seems 1o come natarally is further
cvidence of the power of the metaphor. Solomon (1994) similarly stresses
the absence i much constructivist thought of the social dimensions of
scicnee and ol learmng,.



CONSTRUCTIVIST METAPHORS 123

It has to be said that the attempt to derive an wca of how to learn
science from an tdea of how to do science, without due caution, s not an
error exclusive to constructivists, ‘Discovery methods” have been pro-
moted on the same basis, as have indeed the dreariest schemes of rote
learning and practice, the latter making appeal to disciphnes ot close
attention and patient study.

Constructivism gains further appeal from building into the essence of
the metaphorical image of learning the notion of acrivity, so that the pupil
being active is now crucial to the very notion of learning (because built
in to the metaphor), not just something to be recommended on some
other grounds. Since. on quite other grounds. an active role for the pupil
in learning is something widely (and T think rightly) scen as valuable, the
constructivist metaphor gains torce from containing this notion as cssentsal
to it. Mectaphors which express what one would like to be the case, as
necessary to how things are, feel particularly compelling.

The constructivist story may also have special appcal to some becausc
it presents science as ‘non-objective’ and ‘non-authoritarian’. Gone may
be the need to insist that “this is how things are’. Gone may be the need
to point out the student’s error. Gone may be the problem of students’
feelings of inadequacy faced with difficult and complex knowledge far
from their own intuitions. Gone may be worrics about the elitism of
science. Gone may even be the need for the teacher to know the science
to be taught. Also perhaps for some there s the appeal that this image
makes science scem less dangerous than one might fear. If all knowledge
is personal, subjective, revisable and fallible, nuclear bombs and global
pollution might just cvaporate. Rarely, however s this last emotional
connection made explicit, thougn T have heard it said if not scen it writlen.

A further possible appeal is that the constructivist story offers a solution
to the alienation from scicntific knowledge felt by many. It offers personal
ownership of knowledge, not through hard work in coming to terms with
other people’s strange and difficult ideas, bul by definirion: Knowledge 18
scen as aothing other than personally owned from start to finish. In this
way constructivist ideas definc away a central problem of science edu-
cation, at the cost of making what conslructivists otten call “scientists’
science” something of a peculianity whose role s decidedly ambiguous, to
the extent that science educators call in question the teaching of science.
That such remarks will appear "elitist’ to many construchivists ¥ a symptom
of the disease.

A Phitosaphical [iversion

Before looking in more detail at the consequences generated by replacing
finding” by "making as the metaphor for knowledge and for learmng, a
brief diversion into a schematic story about the history of philosophy
of knowledge will clarify some of the sources of discomfort which this
metaphorical shift aims to soothe.
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Aristotle’s idea of truths of the matter was simple: “To say of what is
that it 1s, and of what is not that it is not, is true”. Amazingly, over
centurics of philosophical debate many have argued themsclves out of so
obvious a point, to the extent of not wanting to speak at all of “‘what is""
For Aristotle, one Iooked and said what one saw. This was knowledge as
pure ‘finding’. ‘Making’ was excluded because, as Matthews (19944, ch. 6)
points out, Aristotle saw interfering with nature (i.c. experimenting) as
disturbing the natural course of events and clouding one's view of how
things are in themselves. Bacon of course took the contrary view, recom-
mending torturing naturc to reveal her secrets.

Aristotle (unseduced by the Cartesian myth of a dualism berween mind
and matter) was not troubled by difficulties about how to bridge the ‘gap’
between mind and material Nature so that our ideas can correctly reflect
the nature of objects in the world. Neither are we in everyday life when
for example wc tastc a peach. We reckon to think of it as it is. And we
certainly think of it as ‘out there’, able to be known as dircetly as anything
could be known.

The rise of rationalism in the seventcenth century, well exemplified by
Bacon and by Descartes, gave a new emphasis to certainty. Oakeshott
(1962} suggests that perhaps this had to do with the decline in belief in
Providence: if Providence could not now provide guarantees of certainty
the intellect must step in to do so. Rorty (1991, p. 87) makes the same
pomt. Descartes looked for a method which would yield knowledge pos-
sessing the quality of certainty. His strategy to achicve ecriainty was to
attemptl to build on foundations of certainty, to start only with that of
which he was $ure and to allow no uncertainty to creep into the construc-
tton thereafter. This image of building well on solid rock has been perva-
sive. The British cmpiricist version of the same strategy was again to scck
certainty at the start, but now in the immediate impressions of the senses;
a strategy that survived until the logical positivists. Hume however dealt
the strategy a fatal blow, showing how impossible it was to make a world
of existing objccts out of sense impressions. Berkeley had dealt a counter-
blow, arguing that if sens¢ impressions were the material of knowledge,
then the known world was in the mind, not ‘out there™. Kant argued that
there must be something tn our minds that structured what we count as
‘dircet” experience. Here was the beginning of the idea of “making’ rather
than “finding’

Tt is the insistence on certainty, all the way through trom the start, that
1s the key crippling move. Tts most serious cflcct is the confusion between
the existence of a thing and knowledge of 1t. It scems indeed almost
impossible to rid oncself of identifving a lack of sure and certain knowl-
edge about something with doubt about its exastence. In most such argu-
ments, the permanence of cxistence ot objects and the ndependence of
their existence from what we happen to think about them are used as
metaphors for absolule knowledge of them. The absoluteness. and so the
unchangeability, of the supposed knowledge ts taken metaphonically from
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their solid and unalterable existence. The very term “objectivity” plays
the same metaphorical game: knowledge as something object-like. At all
cvents, statements about cxistence were treated as reducible to statements
about knowledge — what Bhaskar (1978) calls the epistermic fallacy.

Worse, the metaphor makes absolute certain knowledge seem to be
something 1t is rather reasonable to think about or wish for, whosc absence
is much 1o be regretted. It makes expressions like "as certain as one can
reasonably be™, perhaps arrived at after long and arduous investigation of
every imagined alternative, seem mealy-mouthed and feeble; not the real
thing ar all and guaranteeing nothing. The unattainable “best, as so often,
drives out the attainable ‘better’. Rather obviously. absolute certain
knowledge is a pure fantasy, cxposcd by pointing out that it involves
claiming 1o know what anyone must think in (say) a million years from
now (an cspecially implausible claim in respect of knowledge created in
the last fow years). When Putnam (1981) decrics the “God's Eye View™ of
knowledge, he is evidently tight: the surprise is that anyone should think
it a novel insight.

Thus we reach the remarkablc position that denving absolutcly certain
knowledge of anything is taken to mean, variously, either that nothing
¢xists except i our minds, or that if things do cxist we know nothing
“directly” about them. The simple idea that things cxist but we know little
and [allibly about them is excluded (since ‘know” is limited to mean “know
absolutely once and for all’). The idea that being as certain a$ one can
reasonably be is an ardwously worked-tor achicvement is shut out by
thinking of certainty as only cver to be built, in Cartesian style, inwo the
foundations.

SOME CONSTRUCTIVIST CONFLSIONS

Suchling (1992) provides a lethal attack on the emptingss of some consiruc-
tivist writing, in particular dissccting a particular paper by von Glasersfeld
(von Glascrsfeld 1989). He shows how von Glasersfeld’s argument confus-
cdly passcs over unrccogniscd many  problemartic connections  and
relations: how it identifies “immutability’, “certainty’ and ‘objectivity” as if
these were obviously the same; how ~construction’ 1s introduced without
being given any meaning; how in its use of the idea of “experience’ the
argument amounts to rather orthodox empincism written in different
words; how ‘reality’ and ‘experience’ are confounded He draws attention
Lo the jrony that in relying on support from Vico, a philosopher whose
thought somewhat parallels that of Berkeley, von Glasersfeld is calling in
aid of science cducation one who, like Berkeley, was actually concerned
o stew the dangerous tide of science which he saw rising. Suchuing ends
with the suggestton that the root of the confusion is simple, consisting in
welding together the traditional empiricist idea that the object of knowl-
cdge is directly given in experience with the opposed wlea thar the object
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of knowledge is given only via ‘constructs’. by confusing “cxperionee” with
‘constructs”, so coming to assert wnintelligibly that cxpericnee 15 a mental
construct, and dentifying expericnee and rcality,

One may perhaps object to cortain of the tactics Suchting adopts. For
example, it scems hardly proper, as he does, to spend an entire page of
his paper analysing word by word the first dozen words of von Glasersfeld's
abstract, withoul cven acknowlcdging that this s what 58 poing on
Abstracrs are not usually the place 1o find carefully nuanced pronounce
ments.

Matthews {1994, ch. 7) develops a point suggested by Suchting. 1t is
that the empiricism faulted by, but nevertheless confusingly still retained
by, constroctivist writing is still the empiricism of Arnistoile. m which
objects in the world “enter the mind’ in some “dircet’ fashion. Te reminds
us that ever since Galileo, science has largely taken a ditferent tack,
constructing idcabscd theoretical models prior o using these to apprehend
a realily whosc appcarance docs not dircelly suggest them. His oxample
is the penduolum: no pendolum, made of a point mass on an mextensible
string, was ever seen swinging 1sochronously tor ever; yet this 1s the means
constructed by Galileo to understand actual pondufum motion. That is,
constructivist thinking ignores a kind of work of construction specially
characteristic of science; the construction of theorctical objects of knowl-
cdgoe.

Both argue in effect that confusion arises in constructivist thnking when
‘information from the senses” is still treated in good old cmpiricist Tashion
as the source of knowledge. but now scon as without mosming until actively
worked on by thought, and so as not able o ‘carry the real world intw
the head’. The cmpincist idea that there must be a sumple source of
knowledge, guarantced infallibly connceted to the oxlernal objects of
which it gives knowledge, is retained in the sense of keepug the same
source whilst denying that it has the required secure connection Lo reality.
The allermative, that building up some degree of cortainty requires not
an crrar-frec source buat extended work. checking and cross-checking,
investigating alternatives, following up hidden conscquences, and 50 on,
1% nover noticed.

The loose collection of positions under attack here may conveniently
be called ‘educational constructivisnt’, to distinguuish them from other.
better thought-out philosophical constructivist positions. It s particalarly
anfortunate that von Glasersteld’s account of educational constructivism
prosents itself as a plain cxposition of the constructivist thinking of Paget,
whilst actually being a deformation verpging on o parody of his ideas.
Piaget himself can (though neither Suchting nor Matthews note the fact)
be exempted from the crude errors which they identfy. Piaget can cer-
tainly be labelled a constructivist, but one whose concern was 1o buikd an
epistemology that was ncither cmpiricist not rationalist; that was reahst
without denving the active nature of mtelligence. lndeed, Piagel provides
just what the deformed account of his ideas lacks, a means for the world
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to enter the mund. 1t 1s throuwgh action on the world, So lor Piaget, the
person exists as a real biological entity i 2 real physical world, and
constructs menial structures 1o deal with thal world through internabising
actions on and of the world as schemes. Tn thes way Pragel thies o escape
Cartestan dualism. empiricist sensualism and ratonalist wealism.

Piaget s not the oaly constructivist philosopher. Tt s remarkable that
educational constructivist wniting rarely f ever (1 have noticed no
examples) mentions the neo-pragmatist Amencan thinking, deriving from
Jumes and Dewey and doveloped by Davidson, Putnam, Goodman and
Rorty, all reacting 1o some extent to Quine {sce c.p. Quine Y60, 1981
Davidson 1980, 1984, [986: Putnam 1975, 1951 Goodman 1978, Rorty
1991} OF these its perhaps OGoodman whao s the unacknowledped parent
ol much cducational constructvism. None ol thoem, Goodman mncluided.
sutfoer from the confusions of cducational consiructivist thinking discussed
here.

The foregoing way give the impression that, with a htile patchmg up
of ngour of argument, the educational constructivist position may be got
into better shape. | believe., however, that the confusions in it are oot
minor techimeal matters but have instead the much decper metaphorical
roots alluded to above. This idea can be allestrated by a number ol
examples, some taken trom Matthews {1994 ch. 7). Cruaal to all of them
arc the tensions hetween the metaphors ol finding and making.

Such (constructivisi) approaches view knowledgs as persooalty and soclally construcied.

cather than “objective’ and revealod: theories as provesonal ot alwolute, (Millar and Driver
1987, 1. 873

The root 1dea here 1y that what is “‘made” could have been different,
where what is ‘found” could not. The false identification of objectvvity with
absoluteness is needed 1o stiffen the contrast. No thought is grven to the
possibility that what it 15 possible 1o ‘make’ in scientific thinking may be
so highly constrained that fow, perhaps no, real alicrnatives are available.
What might we make in place of atoms?

Science as koowledge is wn lotellectual construct, and what are relerred o oas the laws of
naiure are merely the resull of this Humun activily, Nature as sauch does not have laws.
(MNadcuw and Desautels 1984, p. 1

Whal s ‘made” 1w not Lo be imagined as evisting betore it was mado, o
i laws are “madce’ they were not there betorchand to be found’. Also,
what s ‘made’ s composed of the stuff of which it s made: it this s
mental stuft {intellectual) it can not be physically existent stuif. The effect
is W deny, absurdly. that nature s constrained o any way. The word
“merely’ seems to signal the contingency of human makung.

Although we may assume the existence of an exrernat world we do oot have direet geccss
oL setence ax public knowledes 15 00T 50 much s discovery as o carcluliy checked construe

non {Lrriver aad Uldham 1986, p. 106)

Putinto simple werms. constructivism can be described ay essenitally a theory abowr the limiis
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of human knowledge, o belict that alf knowledge is ncecssarily a product of our own cogniiive
acts. We can have no direct or unmediated knowledge of any external or objeciive reality. We
construct our understanding through our experiences, and the charaoter of our eXpernences s

influenced profoundly by our copnitive lens. (Contrey 1980, P 1083

It 15 common, in order to deny the “finding” metaphor, to claim lack of
‘direct access” to reality. What a pood thing tt 18 that ships” captains and
famine rehef agencies presume that they have direct access to tie external
world! That we act causally on reality, cating bread and damming streams,
and that reality acts causally on us, blowing down our houses or parching
our crops. 18 simply ignored. Action, as ‘direct access’ to things, 1s left
unnoticed. The brute constramts of veality. into which we continually
bump, are ignored. In opposing ‘'making’ to ‘linding’, through denying the
possibility of “finding’, the simple notion that we might make ideas about
what we find that we can do and what we find that nature can do s
squeezed out.

The denial of ‘direct access” Lo the physical world is cither false. in that
we do have causal access (o it, an access which results in many of our
beliets about il being true beliets (Davidson 1081, 1086, or it 15 a category
mistake, amounting to denying something which cannot even be supposed,
namely that the physical world whispers stories in our ears about what 1
18 like, The required relation to the world of our beliefs about it is not
provided by some impossible epistemological guarantce but by the fact
that they are the beliefs of real live human beings engaged in causal
interaction with the world (Rorty 1901},

There 1s also a different level, that of “finding’ understood as “sccing’
in the Anstotelian sense, which is being recroited here {or implicit demal.
We certanly do not ‘see’ viruses, molecules or mugnetic helds, to take
three decent candidates for inhabitants of reality. Bat if all “finding’ were
simple ‘seeing’ then the Sherlock Holmes novels could not have been
written, let alone modern science.

From a construciivist perspeetive. knowledge originates in the learner’s activity performed
on objects. But objects do not lie arcund ready made in the world, but arc mental consteucts.
(Wheatley 1991, p. 1)

Here again,‘finding” and ‘making’ collide, with ‘making” made domin-
ant. If this were all, knowledge would be made by acting only on made
knowledge, going around in a circle. Those objects which do lic around
ready made in the world, like sticks and stones, would be irrclevant to
the development of knowledge.

Sometimes the problem of tarning everything inio ‘making” presents
real problems to the educational constructivist. One is the account given
of the simple event of a pupil being told something. Von Glasersfeld cven
feels obliged to deny that any communication has meaning, in order to
present the meaning as needing wholly to be made by the child. This he
does by a specious appeal, as if 10 a natural fact, 1o the way Shannon’s
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information theory defines the information in physical signals without
using the concept of meaning:

The techinical model of commuunication . . . established one tfeature of (communicarion) thai
remaing important .. The physical signals that trave! from one communicaror o another -
for stance the sounds of speech and the visval paticnis of pring or writing in inguistic
communication - de ot carry or coniain what we think of as ‘meaning” .. this {cature of
communication is of particular intorest bocause i clearly brings out the fact that languapc
wsers must individually construct ihe meanings of words, sentences and phrases. (voi Glascr-
feld 1989, pp. 131-132)

It is a technical strength of Shannon's theory of commumcation that he
found a way to dehne the amount of information in a4 message in a way
winch pays no regard at all to the meaning or form of the message (and
so dllows one 1o compare the chamnel capacities needed for the transmis-
sion of pictures by TV, for elephone messages and for computer file
transfers). But the existence of such a definition says, by design, absolutely
nothing ahout a theory of meaning, and in particular does ot assert that
signals lack meaning. All it says 1s that the channct capacity necded to
transmit a signal can be calculated independently of its meaning. (One
might also complain, in parcnthests, that to fail to distinguish “language’
from ‘specch or writing’. as von Glasersfold does, is linguisticallty mis-
taken))

Thus a totally deformed image of meanmgful commumeation 1s evoked,
without foundauon. So important is it to shore up the metaphor of ‘mak-
ing’ that obvions facts of everyday talking are denied, notably that people
hear the meaning and not the words, that hagustic acts are meaningiul
interpersonal achons and oot morse code, that meaning derives from
social interaction, and that meanings are, of all things, not individually
and personally constructed.

This deformation leads some cducational constructivists (o two absurdit-
ies: to deny that telling could have aov role in teaching, and to (reat
anything which pupils do or which happens (o them as “sensory mput’ on
a par with tastc or smell. As io the fiest, it is even somclimes asserted
that, “strictly speaking, it is impossible to convey an idea just by telling™,
As o second, the muddle is well llustrated by

The sensory inpui (of science lessons) can be cleardy specified (¢.p. reading a scienmific text},
or comsist of a4 full range of sensory input (¢.g. the science laboratory experiment) .
{Oshorne and Whirrock 19853

To conflaie reading things, being told things. and trying oul or cxperi-
menting on things, not to mention discassing things, all as “scosory input’,
is to deny a perfectly good term any sensible use.

Hducational constructivism is largely individualistic in nature. The ‘mak-
ing’ 15 all to be done by singic persons, cach required to construct the
universe for themsetves. And this image is applied, by mnnmg together
the ‘making” metaphor for the creation or discovery of new scientific
knowledge with the same metaphor for learning it, so thal scieuiist and
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child are identitied {notc that Drver and Oldham do nt above that there
s more to at than that). Von Glasersfeld makes scientific knowledge
individualistic even in the act of recraiting Kuhn (as anti-mdividualistic a
thinker as one could easily find) 1o his cause:

CLu different view of knowledge has emerged . . {which) discards the nollon that knowl-
edge could or should be a reprosenianion of an observer-mdependent world-in-iself and
replaccs i with the demand ihat the conceptual consirucis we call knowledge be viable w
the expericatial world of the knowing subject. (von Glascrsfeld 1989, po 122}

Tn these kinds of ways, the metaphor of “makmg™ wdentifics seenhisl
and student, and scientific knowledge sud personal knowledge. Certain
awkward turns of phrase arc necded to maintiin the illusion, notable the
frequently tsed expression “scientists” scicnee”. Pappet’s (1979) distinetion
berween subjective individual knowledge and objective public knowledge
objective tn the sense that its cxistence depeads on no person — nught
never have been made.

One might summarise the educational constructivist epustemology by
saying that 1t is a strange mixture of idcahsm and empiricism. [Uis idealst
i ingisting that new weas can only be constructad from ideas we already
have, but empiricist i supposing that the deas we already have came
somehow from ‘cxponience’. The same dual face is shown s discussion
of scienee: Kuhn ig tnvoked i aid of the idea that saance s a homan
fabrication not given directly by cmpirical data, bul 1he only connection
of scicnce 1o reality on offer is sill an mdividualistic empincism. 5o we end
up with science as individual scientists” mualtiple and nocossarily different
attempts to make personal and private sense of the world.

THE VALUE O CONSTRUCTIVISM

One should see educational constructivism in its misiorical context. That
context is one in which centurics-long wolatry of science as ‘the vne true
knowledge™ is quite properly under attack and also one in which the
guestion of what 0 could mean to cducale all citizens i 4 knowledge
known and practised by only a few is both urgent and wonresolved. The
wish. common 16 much current thought, to demythologise scicnce 15 pur-
sucd by trying 1o show that saentific knowledge has no special character
distmguishing it from any other. The option of thinking of 1t as a special-
iscd knowledge required by a small fraction of the population is closed
off by the terms of cducational debate about a socnee education for
everybody. And allempis to tell most future citizens the stornes of science,
or io tram them o scientific thinking. arc widcly seen as having met
serious difficultics, not least that most people don't seem 1o understand
science. let alone like it. Thus onc may have sympathy for the attermnpt
even if one sees the solution as decply Hawed.

Several key positons taken by educauonal constructivists scem 10 me
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1 be plainly right and o be worth insisting on. OLers seem o me 1t be
plamnly wrong and ripe 1o be jettisoned as rapidly as possible. To distin
guish the two as clearly as | ocan, 1 shall hst them as brief statements
below.

The ideas which scem o me to be wrong or confused arc:

Tovansist, wrangly, thal seience is a collection of arbitrary stortes i the
mind, with no scrious relaiion toa reahty wmdependent of us.

To msist, wrongly. that activity in making sense of reality for onescll s
absolaiely the only process or poal of imporiance i learning.

To idenufy, wrongly, the process of paining (1o use a word neutral
between finding” and ‘mukingy new knowledge by a scientific com-
munity with the learning of such knowledge once made pubhic and
objectively existent.

In wrongly idenfifving scientist and learncr, to revert 1o a radical indivi-
dnalism abont both public and personal knowledge and 1ts acquisition.
To suggest, partly in the interests of demythologising and “democratis-
gt seicnee, and partly out of a mistaken form of respect” for the child,
that any ideas which make sense of the world for one person may be
as good as any others.

To insist totally on the validity of the ‘making” metaphor, and to deny
any role T metaphors of “hoding”, sccing”, “lelling’ or “showing™.

[0 5o doing, 1o deform reputable sets of wdeas (c.g. those of Praget or
ot linguistics) so that ‘making” 1s everything,

To jnmp illegitimately from the reasonable thought that the mund i
achve tn acquiring koowledge to the false conclusion thal we cannot
know reahty, by making “knowing realily’ an unattainable famasy of
having absolutely cortain knowledpe.

In this, therefore, to play fast and loose with useful terms such s
reality”. “objectrvity’. “lrulh’, cxperience’, notably committing the cpis
temic fallacy of redocimg existence to knowlaedpe

Against those must be set a list of substantial deas which have very

positive value, and on which 1 think cducational consiruclivisis are right
to ansist. These valuable deas ought not 1o be jost from sight amidst the
criticissts of other ideas 1 think that educational constructivisis do cor-
rectly insist on four esscatial points:

The importance of the pupil’s active involvement in thinking if anything
like vnderstanding is to be reached.

The: importance ol respect for the chuld and tor the child’s own wdeas.
That science consists ol ideas created by human beings,

That the design of teaching should give Tgh pnionty to making scosc
1o pupils, capitalising and nsing whal they know and addressimg dithoul-
tics that may anse from how they imagine things (o be.

It appears to me thal this second list of four cssentials 15 also whai

constructivism means to maiy people, and thal it is e value and pood
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scnse of these four ponts, not all of them always recogniscd 1n the past,
which has helped constructivists to convinee many people ol their case.
this is what constructivism means to one, there need be oo guareel and if
the label “constructlivist” is felt suitably to cacapsulate just these deas
without implying more. then why not asc it?

Thosc for whormn the above four ttems are the key elements do nat necd
them to be shored up by the remainder, and would be best sticking o
promoting active learning, respecting children’s thinking, scemg science
as made by humans, and Irying to mesh what they say 1o chuldren and
what thev provide for them to do with patierns of the children’s current
thinking, without gelting into the quagmire of the rest. Nor need the
metaphor of ‘making” knowledge be dismissed, cither in connection with
learning or dong science, though its value is differcnt in each. To make
knowledge one's own is crucial, though not at all a simple or quick process,
for satisfying learning. And this becomces more important when what 15 1o
be learncd has been both made and found by others, m a process in which
the achievement of as great a certainty as it 18 reasonable to want or
expect, has required hard work wlnch may be Jifficult to Tollow, and has
had outcomes which can be hard to understand or appreciate.
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